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GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc. merged into this

translation were extracted from the best quality copy available.
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"Li Zhaomin, Liu Jing, Li Baojiang, Xu Zhuping

SuTmacy: Thi- cl l 3)PC t'-i e2)- ,O3- : :vl L)Ll

col-lection and processing of) daita Econ six co~iyon,2nU i- On --:3ii

rockCet mnotocs. It discusses tha, ,onponerits of this .systcen, its
-~~~~)j:)j1~~~j LcA? s1setl -r-e Fts ina1tlv, it

17alue (s for the statiC p )ciSion of tha syst ta in test u wts

FOK'AARD

Test platfocms for the six component testing D'L solid c-ock,.it

rtors re r-ilCit.al ly 1uS1d in mLu ' h hrul)St fcc-ntric t

)r7W~eQin t eOvraing processes of solid fuel rocket flotOcs.

Dtir inj the; 1p -cioo of mtor~ operatiori, the siz.-: Of til:. LIlu-I

ecc~e1c11UP3S ilsAnld tecdire3ction chan-ge railonly. 6;-,- 1L'

tho~htll: tes:t!s / noa,1sklwa nentS aCre Car ie:d out. Howtever-.- , th h n~

-~oess ing of te~st dita is both wast-:ful of labor tndJ t in~ *IJ

L)'~n Q CC)- p C,:) (I c ~ 1) r- TI CK;W ; : -l C) ,1- ~ l ~~)l~
),:o0C,55ing of data from tests oni the thruIst teccenitrici;ty of soliCI

rocket motors automated, we took the PDP-11/03 microomnputer ino

C:] L to h feILr ilI;Sys ten '(r- sol j-j rocke t mitior six

component tetobtaining excellent resulIts.

1. SYST~m CUNmHONENTS

The- 3ol id rocket nloi-.)r- sil COflZ))fC(1 ,'n 3u-n s te i.13

olatformn, sensor:3, Strain -auge, api es,./ ov; u

.;6 31.-, jjW11 i.;, i 1  1.

I



10 I

~' 11 Schematic liiagcam of the test syst . (1) Synchronous
C n t r0 1l je Vi C es (2) Sol1id rockpeL noocsi Kc~oieh:e .~Loc
(3) Six ten< -i il ari ~>su~S.rIsocs (4) Dynamuic stt in iii
(5) Xite alriplifil.3r (6) A/b convector (7) Opc)iiCat 0-sCillo.3Co) je (--)

jP-11/03 iico-!coinpu tec (9) Tec,-n in,;, d is )La y (10) P;-i ri.: (L
T1occ nrnPtiC (i? 12 ) G rtpi c3s C i (I r-

2. SYSTEM FUNCTIONS AND CHARACPFRL~i('U: 7,4

This System's functionsi ace principally bLu cacr out ti-]

co ~toi-ir1PocesI% )j'i c -)I tla . All o Ll-ri

CODlLCLLOf progrdiU, ti1e Six C0Mj..o rierit 0CCxeirrl5L mrs1.c.121

d,-Atd proc ss irj :drogc-aii, t-h- six cc),porinLe fo -X~riv nI

collection programn, the six comiuoneriL tr~~e nn >i1;I).-

,pro-yra, and the six conpijonerit foc KOexpriraO-nt SySb~ L --'i ,CnK p~r~

Thervirlcha.-iL~is~csOf hs acra- as follows.



2.1 Data Collection

St iand a cdiza tion da ia id e M- 'sclnnt at" -X id, co I0 lec L itor bi- II

JSa Co a d\7.-a rcedl cni ~ig arind )r:OOC ah I O1LO R 1, I i La01 o_'hn i :I ~

PA'SCAL language and PUFP-il riACrOC lanrguj- ,: (.ij I,, -r)J1 1

comnLosition is concerned, 10 L~tas th idvariL-ij- or L'!

Liex )ensivene ss Of coraDilec lainguage ,nd tha: stroj poinL t ii--

-.epreseantatkotial pow,-r o)f th PA6CAL latiguaje cofirLC Ila a

ocganic way. This type of method Eor thie conapili oE ~s~~ns1,~i

the oresent time, the tjrogcaminrg applied with the greates: t e~c.~

Lt) th-- co0rinilirv O (Or,1 i;1 s': '- io, 1a.:- L: ~~).~

2.2 Data Processing

In the prcssin :vj s t'iiIj-jrd /izW toll ta *Jrja (L, pe-n ~tl Q n C,

cie- highi level FORTRAN l.-Anguage was selec_(_te-d for use in tria-

oi; dr70 j )ri)Jl lQ ini bot; 2 * 1 i 1n to Imake tha pmc 0m)r7,jCAfLqs

eaisy to raead anid easy toD c har~je, we took tli, sit_,ii,1-c1 co;,-;i.Irus anu

4-cot- commirands to gathec and arranige. When moving, we tfist oi1c

C 1- oifl )cFor Lht. enty [ the _ or iginial pcrit ri a * t Lar L; v~a

pr mrioer7i 1 1ca(-o -lon(1ta t io iil r i SmuIlt s i n laiye r o r7e (Ikz F inra 1 ly, wC

printed out criaraceistic cmIe-'JC5 L.r- o., 2i;_i.J:SOJI ~O C

thris: eceit'ic~ydistance.

2.3 System Cliecks

Tn the case oE the s ix crporiant 'onc- ~ *cietL ssa

y oj.'nis, also tp ted to use th, P'\SCATL 1,niuag and2 PD- ) 1AACR

'' (Im['I j a,-, ' co i~ x (j i I I i j -ta 1O 1, ' -3 ;,,, m. *Iraa C-

oseL l i.ri i clrichckiiig oF -:m sys t- tr l~ , ~ir )DLT1 evjti

alsdiagnostic operations of A/U converte)rs-, as W,311 -13

trie (-eliability of the system. They were. ilso to. C

r~- s oEo th-e exp)-rirnental mneasure _ments.



3. MiA 1N ISSLJ, S ,SETTLED THl-ROUGH Tli-. S'CIJUEi-,b J I-t ~,:~

The :nair issues which eset tie-d hou ;1sw 3

131s t 3 1 C -3 _ C)~ r o c ~ an ;:hn Itt~ .- ; ;*.1' Q I ") Ll ir 3,a

3.1 Reliabi-e Initiatiion o)F A/D

i I if r :e1.ii 1- 1 inri t ia te A/ D c onrv e ct e fs iis :1es -3:3 to,:

L))E~aiofl or rlv)iL 1i efore the et)er inents , and, ducrl ri he L-s 'I ,i" 11

cthe AI D c on \7 r tera,:s n uta t or ict i va te i n a LDcisl j2 s p,: t way .

L _I rC OI7 u L( ''" ~
CQC' rogcan. In the:- c-ise of the, secorid problen, o t e~ t o -Use ri

Ushort circuit-conrstant voltage" method in ord r to solve- i t. TL -s

only necessacy for the synchronous initiato- ;-i o cit)!-1; ~d*

the- ignitLion v;oltage to not ;natch 'Iec I ct'~v~ uC ~

)ner Lecde-vices ire alL uniabLe to V iJa~.Tis aoIvotu-3

'tciait1 -~i~aiirlcusdby *Lr;wr IfeCrnce7. signlsl- frou11 Lle outs ice-

3A, 2 S~n>ui 2i:

The W1761 mode- L A/D co;:nverter'Is 0 path acts as the e-cae

aJCrA\7Tacjionj oath. Boforce notor: ignition, onle ndsto yti.-ranlt.e tL;

the 0 path is in the "0" Stdte. vvhen Line ignlitiont zijri-il is jivi-i;. 1

15s nle.cessary to guarantae that th: p? r is in ri "I" ci:-

t,~ c o Iec t i on s tate (a Th is s -s t n s5 cs F,,) us -3

synchronous c ircui- 1 tbrea ethod. -- is oet> Iiblgu*Tu

t in. Bes ides th is , i. n t-he d e s ign of S )f twace , thle -3ynchr--ofiotis

oE the A/D convec t-c-3.

4. THE PRECISION OF TEST ,i' ASUREML1NTr SYSTtrnS

qhn, ,r-r yinj ouJt fld-I - -etsot sa ~ )fC 5 foi d~

3 l 3 : 1 : i (I L f'i5-. I 1'vents,'3 ampi I tr coIng tit e ,, I anid otntlc 6 11 itI r

:3ev ,ices and Li cliiie s the n aill Loeto soesetin ( oc-er rt

comrprehensive ly d. i i tr-~ (rr7ors rL in t-he '*to
iridi.vi.dbiai links. As Far -3is the sai ~i .1



La Lt al thr u s t i s c oQc' >n e 4 , t h y ;,I r'e f isuce1 -3 'i)1  .Y

o c b..-tII~ ele i 'is StrArid-d i Z-d rds 'A viole 5 Cjhs * "- Ii.ii ~ I I1 U Z

:3 ~iiI-~-it~: onc-iooses five leve-ls of load i ncre-s,? ;,iij .±a

the case- of each single ite-,ratiori of load iricrlaa.;e arill I a&

tthe colaputer trid osci lloscope: measurerment systken3 sir:11i ;- -'I :_1l 2V.

out collection and recording. They sep-Arately calculabz out

non-linear errors, errors followqingjoerod arid cejetitive ro

The results of r-streinenitS Of Static pre _cision cluarv shWtt t Iee

ec'oc for this system in the collection aria proeL'n of -ita tcoiti

tests of, six co'poori'-rli Ce is Withinl 0.6%. HO4je\IeC , the eorfor:

data processing by hand is approximately 1%. The rellio:th

computer system for collection arid processing is hi,-jiiIrthrit.

precision of data processing by harid. The c-i'.ses ,-) -trs aillear

taken are listed below.

(1) AID convertecs take recursive check tor~nulas ario, throuriouL

the process, carry out collection in sequence on the six Oynni

focces. The tine inevlbetwee n -aclh of the saing~i-~ _)f)Lncs

slect.3d was 1 ms ( the sampl ing per iod was T =0. 001 s ). ia il:: InC

count f'oc each oath in collection arid processing, as cof!,)ar-ed to i

oint number selected for data to be orocessed by hand (genal-ally

selected as 20-30 points), is 30 fold greater or7 'ore. Thi s cri sec

the precision of all thu averdcge th,-ust eccentricity value, s ;ieasurer.

2) The checks pro(ra frhesytatots _' treajKo~)Oi-

::oeesis caoaible of, carcryinrg out diagnosis on tL1 tes i: -15ArC >n

syst-em~s ind thie A/D converters. It it discovers d oc obleii,, it is easy

to-, inixcstigate and analyze.
3) The compu ter coll'et -ioni -ini-)t0C L rig y e j1£;I.n e

n.3nual measureent -irrors caused by data pr),ocessed by hand. ' rid Var 'Ao0

types of human errors.

As far as the using of a syste m composezd of' the P'bP-1i/03

c o ifnlpu t r t o g a t h r7 -i ri d .,)r- ) :S S 3- I .A i- Cr-i) tm rl iol- -he, a_- L - C),lj) I:'

forces in solid tuel e-ocket motors is concernedj, th(rie p.rocisioni was

high. The speed was fast. Each run trom testing througli CoLt(eccio'n

to Iprocessing Only required 5 unill. ASco r~jtth-5.*l)I

pt-~~ir'jdata by hand, this was higlmr by LOO LoWu ojr i(.

ichIei ved the automat ion of the col. lee t ionl aid .:cs i fr- ~~on

neairnersor, th hrtt l:cnr c of sol)idI fu.)l rockeL mnoto-'s
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